Correlation of the cell phenotype of cultured cell lines with their adhesion to components of the extracellular matrix.
The differential adhesion of cultured mammalian clonal cell lines to components of the extracellular matrix was examined by kinetic adhesion and long-term growth assays. Uniform artificial matrices were prepared by air drying collagen Type I solution (C) onto a microtiter well and then air drying a solution containing a single glycosaminoglycan (GAG): hyaluronic acid (HA), chondroitin sulfate-4 (CHS-4), or chondroitin sulfate-6 (CHS-6). The adhesion of [3H]thymidine-prelabeled cells suspended in fibronectin (FN) depleted medium was measured at 2 and 6 hr. Neuroblastoma (N18, Lan 1) and melanoma (B16, G361, S91) cell lines exhibited a significantly greater percentage of cells adhering to one or more C-GAG matrices compared with C matrices. Maximal adhesion at 2 hr was to C-HA. In contrast at 2 hr, two glial, two epithelial, and one fibroblastic cell line showed unchanged or significantly decreased binding to C-GAG compared with C matrices. Further experiments using a neuroblastoma (N18) and a glioma (C6) cell line indicated that the adhesion patterns were not altered either by the method of dissociation from the tissue culture dish, preincubation with exogenous GAG, or the addition of exogenous fibronectin. Assays of N18 and C6 adhesion to matrices made from a non-GAG polyanionic compound, polygalacturonic acid (PGA), did not yield the same adhesion patterns as C-HA matrices. Long-term growth studies of a neuroblastoma (N18) melanoma (S91), and glioma (C6) cell line on nonuniform matrices deliberately prepared with GAG-rich and GAG-poor regions complemented the observations from the kinetic adhesion assays. N18 and S91 cells did not grow on areas which did not contain GAG by toluidine blue staining. However, the C6 cells did not grow on areas which did strongly stain for GAG. A quantitative analysis of the long term growth of N18 and C6 cells substantiated these observations. All these data indicate that the cellular phenotype may be correlated with matrix adhesion. Neuroblastomas and melanomas have a greater affinity for GAG-containing matrices while glial, epithelial, and fibroblastic cells appear to have a greater or equal affinity for collagen matrices.